The production of extracellular dextrans by oral bacteria such as Streptococcus mutans, other Streptococcus spp., and Lactobacillus spp. plays a crucial role in their ability to adhere and colonize tooth surfaces (7, (9) (10) (11) . The successful colonization of teeth confers a cariogenic potential on these microorganisms. Therefore, agents which interfere with the adherence and subsequent colonization of bacteria to tooth surfaces may impair plaque formation. One such class of antagonistic agents is dextranases (24) . Dextranases (EC 3.2.1.11) possess the capacity to hydrolyze a-D-(1--*6) linkages of dextrans.
Dextranase-producing microorganisms appear to be ubiquitous in samples of dental plaque (15, 27) . Oral bacteria capable of demonstrating this type of enzymatic activity include many of the streptococci (7, 28, 32) , Fusobacterium fusiforme (5), Actinomyces israelii (29) , and Bacteroides ochraceus (30) . The different dextranases produced by these bacteria vary in such properties as cell-bound versus extracellular production, exohydrolytic versus endohydrolytic mode of degradation, and pH optimum.
This investigation characterizes three human oral strains of the genus Bifidobacterium which were isolated from root surface carious lesions and which can degrade high-molecular-weight dextrans. In addition, analyses of some of the properties of the dextranase activity produced by these isolates are presented.
MATERIALS AND METHODS
Isolation of dextran-degrading bacteria from plaque. Dental plaque samples were obtained from the root carious lesions of three patients. The plaque was collected in 2 ml of 0.1% peptone (Difco Laboratories, Detroit, Mich.)-0.85% saline transport fluid, sonicated, serially diluted in sterile transport fluid, and cultured on GMC (14) (a variation of the enriched gelatin agar of Syed [31] ) for 3 days at 37°C under an anaerobic atmosphere. Anaerobic conditions refer throughout this study to an atmosphere of 80% N2-10% C02-10% H2. Isolates were streaked twice for purification under the same incubation conditions. These cultures were then plated onto brain heart infusion agar (Difco) plates containing 0.1% dextran T40 (Pharmacia Fine Chemicals Uppsala, Sweden) and 0.1% blue dextran (Pharmacia). These plates were incubated under the same conditions as the GMC plates; those bacteria which produced a decolorized zone around their colonies were considered to be dextranase-producing microorganisms.
Other (8) .
Assays for dextranase activity. Two methods were used to measure the release of reducing sugar from dextran due to enzyme activity. The (Fig. 1) . Analysis of dextran degradation products. The hydrolysis of dextran T40 by the three strains yielded a broad single-peaked pattern upon chromatographic examination of the dextran degradation solution (Fig. 2) . The release of reducing sugar over time in the incubation mixture of crude enzyme and substrate at pH 7.1 was monitored by the D-glucose oxidase-catalase system as well as the Somogyi-Nelson method. As shown in Fig. 3 , the increase in reducing sugar content measured by the latter method was much greater than that determined by the former. Since the D-glucose oxidasecatalase system is specific for D-glucose, it must be concluded that the dextranase of isolate KP-4 liberates saccharides larger than 1 glucose unit. Identifying bifidobacteria by species is a task which should include both carbohydrate fermentation patterns and DNA homology relationships (21, 23) . This study did not evaluate the latter analysis. Based on the biochemical reactions presented here, the three strains cannot be identified by species with a great deal of confidence.
However, these isolates do not appear to be strains of B. dentium, the designation of several strains previously isolated from dental caries (23) . According to Scardovi and Crociani (23) (1) (2) (3) . The dextranase activity ich differentiates these microorganisms exhibited by these isolates was similar to that lobacterium spp. (4, 13, 25) . Actinomy-found with the oral strains with respect to extraArachnia spp., and Eubacterium spp. cellular production and an endohydrolytic mode istinguished from the bifidobacteria on of action. The pH optima differ, being 5.4 to 6.5 of their end products produced from for the cow isolates and 7.1 for the oral isolates. ermentation (13, 20, 25 (16) demonstrated that acetate-study also utilize their end products from dexltios for this genus vary widely from the tran degradation and produce acid. This investial ratio. B. dentium and B. catenulatum gation demonstrated an extracellular endohyios less than 1.5 in this investigation drolytic dextranase; the production of an these species yielded ratios greater than intracellular exohydrolytic dextranase by these idu hv RiQrrdnvi nnd Crnciani (23) . This isolates warrants further examination. 
